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5.2.1 Paddle Inference #EZE

Paddle Inference J& [ & &3¢ PaddlePaddle ¥ 2= S HESL () J5 A HEHL PR, S N T8 gl
Gilegs RAE S TERE A HEBEAE . th T BB ) H A T Paddle WIIZRF 7. W I Paddle
Inference R LA FH 2 #F PaddlePaddle Il 25 H 59 B B A5 Y, Paddle Inference Ifj 6845 M F
S PEREAL S B XS AN RV 5 N ) Y 0 FH 37 SR AT 1 R BE Y 3 IO AR Ak TR A ek L AR
HE, fRIE T PaddlePaddle # A FE iz 55 #5% v B U EP T , PR &6 2 . Hom PR F 2@ DL R L
A7 TR T2

(1) PIA7 R A7 S T IR 45 B ik B . Paddle Inference 764 B4 i Ak B Be , X 450700 o
1) OP % th Tensor (K &) SEAT MR 53 B, 1 PRI WG BN AR 381 9 Tensor 76 N A7 F1 i A7 25 18] |
AT BT R R T SO AT AR T IR 55 A ik

(2) YIRLE OP K& [ G 1 il 5 08 0 1 F 5 & . Paddle Inference 76 #i B4 45 b B B, 42
CA Rl G AR AR AL P R 24 OP G 18— OP, 38 /b 1 88 31550 5 1 [6] 1), e i /b 1
Kernel Launc i UCEL, AT BE 5 THHEFRPEBE

(3) TN TensorRT itk GPU #E P & , Paddle Inference >k H F & 19 JE 204 i
TensorRT, £ X} GPU #3137 5t , TensorRT AJ X} — 2+ K #4716, & OP B 4% ) FIHA
Rl A R TCAR I OPL 38 OP A gk £ f 1Y kernel , fin bRl 31 ok B

(1) FEIE M Paddle Lite B EALHEFL G %, Paddle Lite J& CHUREE 2 S HESL Y — 5K
TR R ARMESE T A B HE RS | 5 B T FE RS S LT A 8 FT DL TR 55 2% 4T Paddle Lite
#eHE, Paddle Inference R H F E B 2U4E L Paddle Lite. LA J7 8 5 78 iR 55 7 48 B RCH 7
BRI sh, Bl el JF S Paddle Lite AUHERIRE ) . 5 B AR A HE R . JF H . i /] Paddle
Lite A X4 A R CHE MR TR IR N A BT A,

(5) 3ZFFIz PaddleSlim f A6 M 4 J5 OB, PaddleSlim J2 3% TR B 2 ) B2 5 T 4
T.H ,Paddle Inference A Hk ) PaddleSlim , 347 il 48 & Ak 38 55 F1 728 10 J5 9 B RLIF 30 & .
S /NS B AE A s 8] 0 1B R AE bR AR Y A S R H v A R A AR Dy T
Paddle Inference 7E x86 CPU LM T VR EEAR A , 5 UL 20 SR AL (1) B AR R PR B W 42 il 3 1%,
ERNIE # 8 i) Sk B RE nl $2 71 2.68 %,

7538 HI P 2 10 . Paddle Inference ANV 5 32 Ui 1 1 20 558 3 25 36 T, S 45 IR 55 % 3 x86
CPU.NVIDIA GPU (i i, 3%F Linux/macOS/Windows R4, T €N 7= AL
R, 5E 4 A RN BRI AT i ELARA 205 5 S B 356 3 DO R T, 3C8F C++. Python,
C.Golang, 2 I & 5 R % , 20 A7 ACH BRI AT 58 )00 28 . % T A ik 5 e it 0 o FH AR P — ko
O (ABD FIfEE 1 C i & 0 R P g 42 10, TP il UAR J5 (S ™ e

5.2.2 MNN #EZE

MNN (Mobile Neural Network) j2& Fa] B [ [ ¥ 22 3 AR FF U5 17 — A~ 56 8 9 1) % 3 42 T
ZRAMEFR G . MNN SCHRFIEEATALHE B 5 I 25, 0 HETE 30 G I 430 JE o 28 IO 2% A6 AU 0 A7 4
FRFU . HARAA DT 4 KA.
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(2) i@ PE ., MNN % Paddle, TensorFlow ., Caffe, ONNX 4 3 i #51 # 3¢ {1 4% =X, 3%
i T 22 W 4% (CNIND I BR R 22 26 (RNIND L R4 A 0 9 2% CGAND %58 TR 4%, S FF 86
A~ TensorFlow B+ ,34 4 Caffe B F, R . MNN ® ZHSHIXGRSITE., Hil 28
CPU #l GPU IRA , i UEh B3 A GPU & 1l f4 . 5 CPU B 7y sz,

(3) mtERE. MNN AT EE =07 iH 3 PR ARG K it T 50 g S A 08 55, 5243
¥ ARM CPU (% 77, MNN R0 & 208 E 1 Se B T8 e R vh 6 B 16 3R 45 IR 2%
R TAE B I AR 6 FUY e R g 17 .

(41 Zy . MNN A & 20 BHR A BALHe 78 35 % W B AR B4 ok . — M il
T, LEAE A A libyuv 8 OpenCV JFEALHEZ

AN

5.2.3 Dabnn }E2Z2

TAEM ML (BNN) S — FfvRe 2R A ff 22 0 46 B0 19 2% 9 A AR ()RR AE TR 46 1b,
A LU AR T A5 R ) A i A B A AR . R At L RO e A e I 2% (4 = A 1)
2% . 2-bit P4 4-bit 28 ML , AR 45 de 58 11 A A0 S0 7E T 1-bit SN 48 A5 AT LU i 7 48
SR AL B TR RT LA JC A s AT AR R VAR FF 5 (x86 LARMD L,

TAEM AWM KA G L BA B W PO E AT e A AL s BRI TR AR
iBH . T Dabnn HESLIE 5TAE 89— A B2 0 Ak B9 8% 2l 1 5 3 i 1o 2 0 2% 9 BRAE 2L
i ARM JCZ% 52 80 1 — 9B il & A1 .

5.2.4 OpenVINO 1EZ8

OpenVINO J2 % 47 /R 51 0 80 Re R i B F S R —EBRES I THE .8
T HEWT P BEAUAAL S — R 5 IR 2= BRI E A R PR . OpenVINO T HALZE T
PRI & N AR P R T R 2R T B, Al ff D4 AR 55 L3R AL N 2R 58 L A BhiE
BRG] BRIEF AP HERE RS R LA T EoR — AR N b 28 I 2%, 4 45 45 B
25 W 2% AT R i 25 I 485 R RE T TR T RS M 4%, a] AE Intel B PR [ R 2 AL R0 5% AR A1
B AR B2k, AT S5 R PR B b 42 s P g

OpenVINO JZ—> Fe A L BAT 76 P & J it 4 3148, mT LR ok Pt 38 38 o & L 0
SRR RO A R & B PERRER I T RE A B IR . OpenVINO X 4 25 K JE K]
A B B AT T A X Ok s AT 9T R T Intel B9 4528 7 BE 28 DL KA SE AN DL s% i 157
23] SR T AT YR S A a4 G 7 6 AL HE B BE ) 4R A5 AR R4

5.2.5 TensorFlow Lite ¥EZ8

TensorFlow Lite f&—3 & [ TE X sk & R E 2= I HESR , e S ilass S BA
AR 3R 0T /N (8 PR AR AT DUGE I 25 4 0 R A A N R R il 2 50 4% b 50 A 3T 55

TensorFlow Lite 3 #f— FR ¥ & 1 FiF M 008 54T R 60 3h 1 & 317 Tk
B4EE pre-fused G MHALF AR — LB i MBI E . 4, TensorFlow Lite
SRR A A SCHRAE
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TensorFlow Lite #45 — N3 098 8l ik & 01k 09 BE2% L PR 3E N T8 BB AR T A0S 17 bk
BN . RS S — R RE AR L S R AL TR F — AT AR R E AT AT LR L AR AR T
PRAR S ) h Il AT Y Python 1 5 U002 75 XM R4 R ST 1Y A RE A% 5 B Y DL C B, B 4%
RN BITHE . TensorFlow Lite Fir it & (14 ff B v 6 1 #5285 BUE HEF f1 B & LN AT
73 BC A% A B DR e/ 19 5 8 PRAIE R P IS A 1B 178005

[ZEHISSH] Paddle Inference HEZE L3
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B HELR AR,

(3) %% Paddle Inference HEZE , 3@ 134 247 19 7 %2 Paddle Inference fEZE

(4) BE Paddle Inference 23615 I . %2 %% 5E Paddle Inference J& AT HH 5 JHI AR #5477 240
BRIk .
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TEAT IF 0 28 i i 247 TP R i A LA i 4, BRI AT & B 4T A58 T 19 Python iiuAR DL K
BE A 2R 85

python --version
python —-c "import platform; print (platform.architecture () [0]);print (platform.

machine())"

TE 2 S i A7 A L A 4 5 B AT 7R 2 i 4 A7 A R B B9 Python RRAS LK
N T B G o WO BE A 240 %55 8., W&l 5-2 s .

tringai@tringai:~$ python3 --version
Python 3.6.9
trtngal@trtngal ~$ python3 -c "import platform;print(platform.architecture()[0]);print(platform.machine())"

tringai@tringai:~$

K52 AFLERE

FL 2. WIEALTERBGIZEETRFNNE

TEHf 2 A0 A AR S L T B A IT R Y 1 Y SR PRI R L 4 1% Paddle Inference (Y3
BEZRA python-pip(JRAS K 20.2.2 B8 &) . python-numpy(1.18.1 a3 &),

FE B BEK 5, Ak 2 A 2w A AT PR U A DL A A BRI IR TR pip KA K
numpy RRA .

Python3 -m pip —--version

pip3 install --ungrage pip
pip install --upgrade numpy

FE A i A AT A LR a4 05 . BT AE A i 4T A A Y pip L numpy 1)
AR B 5-3 PR,

tringai@tringai:~$ python3 -m pip --version

pip 21.3.1 from [home/tringail/.local/lib/python3.6/site-packages/pip (python 3.6)
tringai@tringai:~S pip3 install --upgrade pip

Defaulting to user installation because normal site-packages is not writeable
Requirement already satisfied: pip in ./.local/lib/python3.6/site-packages (21.3.1)

tringai@tringai:~S$ pip3 install --upgrade numpy

Defaulting to user installation because normal site-packages is not writeable
Requirement already satisfied: numpy in ./.local/lib/python3.6/site-packages (1.19.5)
tringai@tringai:~$

Kl 5-3 A7 pip M numpy AR (S

i R e 25 A P05 T A JR L AR SR F ) L 4 ROk T LYY Paddle Inference HE SR #E4T

£ % 3. %3 PaddlePaddle #EZ2

P BB U ) Jetpack I 7E £ i 7 11 AL TS A4 M T 5 7 X

B Jetpack iAS,
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BuRs ATmRengiasitmERr %

cat /etc/nv_tegra release # % F Jetpack A

XA T A iRk 4 5, Bl nl 78 K i fiy 247 & B Jetpack BURRA, 45 R W
K 5-4 N .

|{tringai@tringai:~$ cat /etc/nv_tegra_release
# R32 (release), REVISION: 5.2, GCID: 27767740, BOARD: t210ref, EABI: aarch64, DATE: Fri Jul 9 16:01:52 UTC 2021

tringai@tringai:~$
|

Kl 5-4 A& F Jetpack A

He A RS A A i AT A LU T fin %, XS LAY PaddlePaddle HESE,

pip3 install https://paddle- inference-1lib.bj.bcebos.com/2.3.0/python/Jetson/
jetpack4.5 gcc7.5/nano/paddlepaddle gpu-2.3.0-cp36-cp36m-linux aarch64.whl

TE 2 S i A7 v i A B A 2 2 i A T BT AR 2 S b R 1) 22 58 L TR L AR 55
B .

tringai@tringai:~S$ pip3 install https://paddle-inference-1lib.bj.bcebos.com/2.3.0/python/Jetson/jetpack4.5_gcc7.5/nano/paddlepaddle_gp
u-2.3.0-cp36-cp36m-Llinux_aarch64.whl
Defaulting to user installation because normal site- packages is not writeable
Collecting paddlepaddle-gpu 03:0)
Downloading https://paddle-inference-1lib.bj.bcebos.com/2.3.0/python/Jetson/jetpack4.5 _gcc7.5/nano/paddlepaddle gpu-2.3.0-cp36-cp36m
-linux_aarch64.whl (142.2 MB)
| | 142.2 MB 39 kB/s
Requirement already satisfied: numpy>=1.13 in ./.local/lib/python3.6/site-packages (from paddlepaddle-gpu: .3.0) (1.19.5)
Requirement already satisfied: decorator in ./.local/lib/python3.6/site-packages (from paddlepaddle-gpu .3.0) (4.4.2)
Collecting opt-einsum==3.3.0
Downloading opt einsum-3.3.0-py3-none-any.whl (65 kB)
| | 65 kB 468 kB/s
Requirement already satisfied: Pillow in ./.local/lib/python3.6/site-packages (from paddlepaddle-gpu .3.0) (8.4.0)
Requirement already satisfied: six in ./.local/lib/python3.6/site-packages (from paddlepaddle-gpu==2.3.0) (1.16.0)
Requirement already satisfied: protobuf>=3.1.0 in ./.local/lib/python3.6/site-packages (from paddlepaddle-gpu==2.3.0) (3.19.6)
Collecting paddle-bfloat==0.1.2

Downloading paddle bfloat-0.1.2-cp36-cp36m-manylinux_2_17_aarch64.manylinux2014_aarch64.whl (389 kB)
| | -5 <5 1.4 o/5

Requirement already satisfied: requests>=2.20.0 in ./.local/lib/python3.6/site-packages (from paddlepaddle-gpu==2.3.0) (2.27.1)
Requirement already satisfied: astor in ./.local/lib/python3.6/site-packages (from paddlepaddle-gpu==2.3.0) (0.8.1)
Requirement already satisfied: idna<4, in fusr/lib/python3/dist-packages (from requests>=2.20.0->paddlepaddle-gpu==2.3.0) (2.6)
Requirement already satisfied: certifi>=2017.4.17 in /usr/lib/python3/dist-packages (from requests>=2.20.0->paddlepaddle-gpu: .3.0)
(2018.1.18)
Requirement already satisfied: urllib3<1.27,>=1.21.1 in ./.local/lib/python3.6/site-packages (from requests>=2.20.0->paddlepaddle-gpu
==2.3.0) (1.26.13)
already satisfied: charset-normalizer~=2.0.0 in ./.local/lib/python3.6/site-packages (from requests>=2.20.0->paddlepaddle
20 9:6) (Z0)112)
Installing collected packages: paddle-bfloat, opt-einsum, paddlepaddle-gpu
Attempting uninstall: paddlepaddle-gpu
Found existing installation: paddlepaddle-gpu 2.6.2
Uninstalling paddlepaddle-gpu-2.6.2:
Successfully uninstalled paddlepaddle-gpu-2.0.2
Successfully installed opt-einsum-3.3.0 paddle-bfloat-6.1.2 paddlepaddle-gpu-2.3.0
tringai@tringai:~S I

TE 42 58 MR i BER 4 2 DU HEAT BE 78 2 35 iy & A7 TP AR U A LR i 2, S Xk A
X

sudo nvpmodel -m 0 && sudo jetson clocks # 4T M e X
#IG I swap %5 [H], B 1k 48 A A7

sudo swapoff -a

sudo fallocate -1 15G /swapfile

sudo chmod 600 /swapfile

sudo mkswap /swapfile
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sudo swapon /swapfile

sudo swapon —a
sudo swapon - show # R B 45 R
ulimit -n 2048 # 85 R ST HF Kk

B ST IR L 5 R A i iy 4 4T A Python3”#E A Python Zi 48 4 . UE A 2 3 4% J5

R A DL Fe5, BP AT 28 B PaddlePaddle HE 42 i) 22 4 fE 0 .

import paddle
paddle.fluid.install check.run check()

1E Python Zi#5 2% H i A LI EARIS 121705 , RI AT & 2 an& 5-6 s B, . B PaddlePaddle

HEZRE 282 3 58 Bl

tringai@tringai:~S python3

Python 3.6.9 (default, Nov 25 2022, 14:10:45)

[GCC 8.4.0] on linux

Type "help", "copyright", "credits" or "license" for more information.

>>> import paddle

>>> paddle.fluid.install_check.run_check()

Running Verify Fluid Program ...

WO117 11:06:49.918761 16005 gpu_context.cc:278] Please NOTE: device: 0, GPU Compute Capability: 5.3, Driver API Version: 10.2, Runtim
e API Version: 10.2

WO117 11:06:50.056411 16005 gpu_context.cc:306] device: ©, cuDNN Version: 8.0.

iYour Paddle Fluid works well on SINGLE GPU or CPU.

10117 11:08:03.861820 16005 parallel executor.cc:486] Cross op memory reuse strategy is enabled, when build_strategy.memory_ optimize
= True or garbage collection strategy is disabled, which is not recommended

Your Paddle Fluid works well on MUTIPLE GPU or CPU.

Your Paddle Fluid is installed successfully! Let's start deep Learning with Paddle Fluid now

>>>

B 5-6 U3F PaddlePaddle 23145 i

£% 4. I8iF Paddle Inference =3 F R

BT Ok #E47 Paddle Inference Z3EMFH MR UE, B0 AN T8 G0 200X 45 55 10 B fT
FE— B B Lt iy 47 28 S A DL A A BV aT U] 4 3] A R £ 460 1 SO B ik

cd Desktop/projects/char5/
BB A LUF A2 X S04 32 d i1y Paddle-Inference-Demo-master.zip JE 45 G317 f# JE .

unzip -oq Paddle-Inference-Demo-master.zip

fifp FE 52 BT » BIVRT 32 47 SCAF A 00 3 A AR o 22 258 B 58 1 A5 B, A6 328 A I B AR 22 i
O IAR SCAF BEATAE 24, 7 2 S iy A7 P AU A LU iy 4 BIVRT X JAAR SO HE AT 20 5

cd Paddle-Inference-Demo-master/python/cpu/resnet50

gedit run.sh

TE 2 Sy iy 47 i A bR A 2 IF B A7 5 B AT 35 H — A SCAS G B8 A X A SC A R AT G
LA 5-7 B, e ak R 2R s — 4T 9 py thon "B U “ pythond” BIVAT , & 2 58 1
Crl+S A sl iy Save #% 8 EI AT GRAFE e i A Bl 5ot 5 P 780 10 4 S B0 AT 5 i
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tringai@tringai char5$ cd Paddle Inference-Demo- master/python/cpu/resnetse/

tringai@tringai Deskt r r5/Pa Inference- - python/cpt t50$ gedit run.sh

run.sh (~/Desktop/projects/char5/Paddle-Inference-Demo-master/python/cpu/resnet50) - gedit

run.sh

work_path=$(dirname $(readlink -f $0))

# 1. download model 2
if [ ! -d resnet50 ]; then

wget https://paddle-inference-dist.bj.bcebos.com/Paddle-Inference-Demo/resnet50.tgz

tar xzf resnet50.tgz
i

# 2. download data
if [ ! -f ILSVRC2012_val_00000247.jpeg ]; then

wget https://paddle-inference-dist.bj.bcebos.com/inference_demo/python/resnet50/ILSVRC2012_val_00000247.jpeg
i

1

# 3. run
_infer_resnet.py --model_file=./resnet50/inference.pdmodel --params_file=./resnet50/inference.pdiparams

5-7 B EUEA SR

JEVAS SC A& B0 RS - 35 R T RUFE 2 i i A 4T AR I S A LL R A4, BRI P I A
A, LB GIE Paddle Inference FY4E 355 L .

chmod +x run.sh

./run.sh

TE 2 3 i 2 47 PR A L3R A 5, BIVAT PO I AR SR B s AT R R 2 T 3
resnet50 A5 R A — K P 1] 7, 4 2 I8 TR 0 0 181 3 R AT B0 L AP 5-8 BT

‘trlngal@trtnga /Desktop/projects/char5/Paddle-Inference-Demo-master/python/cpu/resnet50$ chmod +x run.sh

tringai@tringa /Desktop/projects/char5/Paddle-Inference-Demo-master/python/cpu/resnet50$ ./run.sh

--2023-01-17 1 11-- https://paddle-inference-dist.bj.bcebos.com/Paddle-Inference-Demo/resnet50.tgz

Resolving paddle-inference-dist.bj.bcebos.com (paddle-inference-dist.bj.bcebos.com)... 110.242.76.39, 116.242.70.3, 2409:8c04:1001:10
02:0:ff:b0O1:368a

[Connecting to paddle-inference-dist. b] bcebos.com (paddle-inference-dist.bj.bcebos.com)|1160.242.70.39]:443... connected.

HTTP request sent, awaiting response... 200 OK

Length: 95119015 (91M) [appllcatlon/x gzip]

Saving to: ‘resnet50.tgz’

resnet50. tgz ] 90.71M 4.18MB/s in 38s
2023-01-17 15:56:49 (2.38 MB/s) - ‘resnet50.tgz’ saved [95119015/95119015]

--2023-01-17 15:56:53-- https://paddle-inference-dist.bj.bcebos.com/inference_demo/python/resnet50/ILSVRC2012_val_00000247.jpeg
Resolving paddle-inference-dist.bj.bcebos.com (paddle-inference-dist.bj.bcebos.com)... 110.242.70.39, 110.242.70.3, 2409:8c04:1001:10
02:0:ff:b0O1:368a

[Connecting to paddle-inference-dist. bJ bcebos.com (paddle-inference-dist.bj.bcebos.com)|1160.242.760.39]|:443... connected.

HTTP request sent, awaiting response... 200 OK

Length: 168181 (164K) [image/jpeg]

Saving to: ‘ILSVRC2012_val_00000247.jpeg’

ILSVRC2012_val_00000247. jpeg =>] 164.24K  286KB/s  in 0.6s

2023-01-17 15:56:54 (286 KB/s) - ‘ILSVRC2012 val_00800247.jpeg’ saved [168181/168181]

E0117 15:57:16.240171 29117 analysis_config.cc:389] Please compile with MKLDNN first to use MKLDNN

[ 5-8  PAAT B REN A SO

ST BN A 32 A7 58 B, T RLE B B0 Y AT R R BT R B9 bR A 2 0 13, Al 5-9
fiis .



detected 1 subgraphs

fuse pass_base.cc:57]
Ttwi |_bn_fu

is [ir_pa ! i [ es_pass]

analysis [adjust_cudnn_workspace_size_pass]

analysis [inference_op_replace_pass]

analysis [memory_optimize_pass]
10117 15:57:17.556871 29117 memory optimize pass.cc:216] Cluster name : inputs size: 602112
10117 15:57:17.557394 29117 memory_optimize pass.cc:216] Cluster name : batch_norm 13.tmp_2 size: 1605632
10117 15:57:17.557742 29117 memory_optimize pass.cc:216] Cluster name : elementwise add 2 size: 3211264
10117 15:57:17.558076 29117 memory_optimize pass.cc:216] Cluster name : batch_norm 7.tmp_2 size: 3211264
10117 15:57:17.558410 29117 memory_optimize pass.cc:216] Cluster name : elementwise add 1 size: 3211264
--- Running analysis [ir_graph_to_program_pass]
10117 15:57:17.930994 29117 analysis_predictor.cc:1007] = optimize end
10117 15:57:17.948957 29117 naive_executor.cc:102] --- skip [feed], feed -> inputs
16117 15:57:17.9630681 29117 naive executor.cc:102] --- skip [save infer_model/scale 0.tmp_1], fetch -> fetch
class index: 13
tringai@tringai:~/Desktop/projects/char5/Paddle-Inference-Demo-master/python/cpu/resnets50$ l

& 5-9 &y B 45 2R i

(RG]

AREEREENH T N TR DG BEARK P LG AR RS FE AL 356
S AR E F I EHE L E F, A4 T Paddle Inference,MNN,Dabnn,OpenVINO,
TensorFlow Lite FFHEAL R HEAAT B L HAn i 45 LA N E B R . 55, Bl Paddle Inference HE
DR 2 2 RN UE SR 01, A T TR o > i THE 28 BR 555 10 BE A 5 A i R DL RHE B 1Y 42 2 R I
eI .
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H O T R AE 22, B an, 0 A A MegEngine, %8 2 19 MindSpore., 1§ 48 1 Jittor, — Jit 1Y
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